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Abstract

Base on the concept of cyclic flow reversal combustion (CFRC) of gas mixture within packed bed
of porous medium, the research on a new porous combustor heater (PCH) embedded with water tube
bank within porous medium was extensively explored. From previous study of PCH, flame cannot move in
to the tube bank and stabilized implying a strong quenching effect provided by the small pitch distance
used in the experiment. The new PCH give flame stabilization within water tube bank by expanding the
pitch distance which reduce the quenching effect. This phenomenon is of interest for PCH which give
favorable high temperature zone within the tube bank, yielding the high thermal efficiency (m,, ). The
effect of equivalence ratio (@) was investigated and compared with conventional one way flow combustion
(OWFC) to understand the thermal structure, heat transfer performance, and emission characteristics
(@and EX ). Results show that new PCH give the favorable thermal structure when operated at
suitable conditions (@< 0.50, t,, = 60s, CL = 21kW). Also, the new PCH gives high thermal efficiency (i.e.
95%) and significantly low mx emission (i.e. 8 ppm) when the flame locate over the row of the tube
bank. However, E emission (i.e. 635 ppm) still high due to the quenching effect but still at acceptable
value. This new PCH concept can provide the basis for development of technology for more advance
thermal systems, such as with high thermal efficiency and low pollutant emission for efficient utilization of

energy.

Keywords: Porous combustor-heater, Cyclic flow reversal combustion, Flame stabilization
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Diagonal pitch, S, 53.4 mm

LHV of LPG 115 Md/m’ [normal]
Number of tubes of tube bank 8

Half period, ty, 60 sec

Total water flow rate at tube bank, m,, 7.44 kg/min
Total water flow rate at flame traps, m,,, 9.35 kg/min

Quantity Value
Diameter of alumina pellets 16 mm
Equivalence ratio, @ 0.48 - 0.62
Firing rate, CL 21 kW
Inlet temperature of water 303 K
Inlet gas temperature 303 K
Longitudinal pitch, S 47.3 mm
Transverse pitch, St 50.0 mm
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